Purification and characterization of membrane-bound phospholipase C specific for phosphoinositides from human platelets.
Two peaks (mPLC-I and mPLC-II) of phosphatidylinositol 4,5-bisphosphate (PIP2)-hydrolyzing activity were resolved when 1% sodium cholate extract from particulate fractions of human platelet was chromatographed on a heparin-Sepharose column. The major peak of enzyme activity (mPLC-II) was purified to homogeneity by a combination of Fast Q-Sepharose, heparin-Sepharose, Ultrogel AcA-44, Mono Q, Superose 6-12 combination column, and Superose 12 column chromatographies. The specific activity increased 2,700-fold as compared with that of the starting particulate fraction. The purified mPLC-II had an estimated molecular weight of 61,000 on sodium dodecyl sulfate-polyacrylamide gels. The minor peak of enzyme activity (mPLC-I) was partially purified to 430-fold. Both enzymes hydrolyzed PIP2 at low Ca2+ concentration (0.1-10 microM) and exhibited higher Vmax for PIP2 than for phosphatidylinositol. PIP2-hydrolyzing activities of both enzymes were enhanced by various detergents and lipids, such as deoxycholate, cholate, phosphatidylethanolamine, and dimyristoylphosphatidylcholine. The mPLC-I and mPLC-II activities were increased by Ca2+, but not by Mg2+, while Hg2+, Fe2+, Cu2+, and La3+ were inhibitory. GTP-binding proteins (Gi, Go, and Ki-ras protein) had no significant effects on the mPLC-II activity.